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(57) ABSTRACT 
A stereoscopic display method includes generating a left-eye 
crosstalk parameter according to left-eye image data and 
right-eye image data; generating a right-eye crosstalk param 
eter according to the left-eye image data and the right-eye 
image data; generating calibrated left-eye image data accord 
ing to the left-eye image data, the right-eye image data, the 
left-eye crosstalk parameter, and the right-eye crosstalk 
parameter; generating calibrated right-eye image data 
according to the left-eye image data, the right-eye image data, 
the left-eye crosstalk parameter, and the right-eye crosstalk 
parameter; and displaying the calibrated left-eye image data 
and the calibrated right-eye image data on a display appara 
tuS. 
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METHOD FOR REDUCING CROSSTALK OF 
STEREOSCOPIC MAGE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present disclosure relates generally to a stereoscopic 

image compensation method, and more particularly, to a ste 
reoscopic image compensation method for reducing stereo 
scopic image crosstalk. 

2. Description of the Prior Art 
As technology advances, the desire for better image dis 

play quality has gradually increased. In order to imitate real 
image display, Stereo display technology has become the 
focus of development. The most common stereo display tech 
nologies are naked-eye stereo display technology and glass 
type stereo display technology. The glass-type stereo display 
technology can be implemented by a time-multiplexed stereo 
display apparatus with shutter glasses, a time-multiplexed 
Stereo display apparatus with polarized glasses, and a spatial 
multiplexed stereo display apparatus with polarized glasses. 
However, conventional Stereo display apparatuses cannot 
completely separate left-eye stereoscopic images from right 
eye stereoscopic images, and thus leads to crosstalk between 
the left-eye stereoscopic images and the right-eye stereo 
scopic images, degrading the image display quality of the 
Stereo display apparatuses. 

In general, the crosstalk of a stereo display panel is consis 
tent throughout the display panel. Nevertheless, different 
kinds of stereo display technologies and processes might 
cause crosstalk variations in different parts of the stereo dis 
play panel. Therefore, using a fixed crosstalk compensation 
parameter to compensate crosstalk of the stereo display panel 
may result in under compensation and over compensation in 
different areas of the stereo display panel. 

SUMMARY OF THE INVENTION 

An embodiment of the present disclosure discloses a ste 
reoscopic display method. The stereoscopic display method 
comprises generating a left-eye crosstalk parameter accord 
ing to left-eye image data and right-eye image data; generat 
ing a right-eye crosstalk parameter according to the left-eye 
image data and the right-eye image data; generating cali 
brated left-eye image data according to the left-eye image 
data, the right-eye image data, the left-eye crosstalk param 
eter, and the right-eye crosstalk parameter; generating cali 
brated right-eye image data according to the left-eye image 
data, the right-eye image data, the left-eye crosstalk param 
eter, and the right-eye crosstalk parameter, and displaying the 
calibrated left-eye image data and the calibrated right-eye 
image data on a display apparatus. 

Another embodiment of the present disclosure discloses a 
Stereoscopic display method. The stereoscopic display 
method comprises receiving image data of an image frame, 
the image frame comprising a plurality of image blocks. In 
each of the image blocks, a left-eye crosstalk parameter is 
generated according to left-eye image data of the image block 
and right-eye image data of the image block; a right-eye 
crosstalk parameter is generated according to the left-eye 
image data and the right-eye image data; calibrated left-eye 
image data of the image block is generated according to the 
left-eye image data, the right-eye image data, the left-eye 
crosstalk parameter, and the right-eye crosstalk parameter, 
and calibrated right-eye image data of the image block is 
generated according to the left-eye image data, the right-eye 
image data, the left-eye crosstalk parameter, and the right-eye 
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2 
crosstalk parameter. The calibrated left-eye image data and 
calibrated right-eye image data of the image blocks are then 
displayed on a display apparatus. 

Another embodiment of the present disclosure discloses a 
Stereoscopic display System. The stereoscopic display system 
comprises a data driver, a stereo display apparatus electrically 
connected to the data driver, a memory electrically connected 
to the data driver, a left-eye grey level crosstalk look up table 
stored in the memory and a right-eye grey level crosstalk look 
up table stored in the memory. The data driver is configured to 
receive left-eye image data and right-eye image data of an 
image frame. The image frame comprises a plurality of image 
blocks. The Stereo display apparatus is configured to display 
calibrated left-eye image data of the image blocks and cali 
brated right-eye image data of the image blocks. The left-eye 
grey level crosstalk look up table comprises left-eye crosstalk 
parameters caused by the right-eye image data when the 
display apparatus is viewed by a left eye. The right-eye grey 
level crosstalk look up table comprises right-eye crosstalk 
parameters caused by the left-eye image data when the dis 
play apparatus is viewed by a right eye. 

These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art after 
reading the following detailed description of the preferred 
embodiment that is illustrated in the various figures and draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a flowchart of a stereoscopic display method 
according to one embodiment of the present invention. 

FIG. 1B is the left-eye grey level crosstalk parameter look 
up table according to one embodiment the present invention. 
FIG.1C is the right-eye grey level crosstalk parameter look 

up table according to one embodiment of the present inven 
tion. 

FIGS. 1D and 1E are left-eye brightness tables according to 
one embodiment of the present invention. 

FIGS. 1F and 1G are right-eye brightness tables according 
to one embodiment of the present invention. 

FIG. 2 is a flowchart of a stereoscopic display method 
according to another embodiment of the present invention. 

FIG. 3 is a flowchart of a stereoscopic display method 
according to another embodiment of the present invention. 

FIG. 4 is a flowchart of a stereoscopic display method 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION 

Exemplary applications of apparatuses and methods 
according to the present disclosure are described in this sec 
tion. These examples are being provided solely to add context 
and aid in the understanding of the disclosure. It will thus be 
apparent to one skilled in the art that the present disclosure 
may be practiced without some or all of these specific details. 
In other instances, well known process steps have not been 
described in detail in order to avoid unnecessarily obscuring 
the present disclosure. Other applications are possible. Such 
that the following examples should not be taken as limiting. 

Referring to FIG. 1A, FIG. 1A is a flowchart of a stereo 
scopic display method 100 according to one embodiment of 
the present invention. Steps of the stereoscopic display 
method 100 are described as follows. The steps are not limited 
in the following sequence. For example, step S120 can be 
performed before step S110. 

S110: generate a left-eye crosstalk parameter X, according 
to left-eye image data L, and right-eye image data R, 
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S120: generate a right-eye crosstalk parameter X accord 
ing to the left-eye image data L, and the right-eye image data 
R; 

S130: generate calibrated left-eye image data Laccording 
to the left-eye image data L., the right-eye image data R, the 
left-eye crosstalk parameter X, and the right-eye crosstalk 
parameter X: 

S140: generate calibrated right-eye image data R, accord 
ing to the left-eye image data L., the right-eye image data R, 
the left-eye crosstalk parameter X, and the right-eye 
crosstalk parameter X, and 

S150: display the calibrated left-eye image data L, and the 
calibrated right-eye image data R, on a display apparatus. 

Detailed steps are depicted below. A stereo display appa 
ratus receives the left-eye image data L, and the right-eye 
image data R. The display apparatus can be a time-multi 
plexed stereo display panel or a spatial-multiplexed stereo 
display panel It has a memory unit. A left-eye grey level 
crosstalk parameter look up table LX-LUT and a right-eye 
grey level crosstalk parameter look up table RX-LUT are 
stored in the memory unit. The left-eye grey level crosstalk 
parameter look up table LX-LUT comprises left-eye 
crosstalk parameters X, caused by the right-eye image data R, 
when the display apparatus is viewed by a left eye. The 
right-eye grey level crosstalk parameter look up table RX 
LUT comprises right-eye crosstalk parameter X caused by 
left-eye image data L., when the display apparatus is viewed 
by a right eye. In step S110, a corresponding left-eye crosstalk 
parameter X, is selected from the left-eye grey level crosstalk 
parameter look up table LX-LUT according to grey levels of 
the left-eye image data L, and right-eye image data R. In step 
S120, a corresponding right-eye crosstalk parameter X is 
selected from the right-eye grey level crosstalk parameter 
lookup table RX-LUT according to grey levels of the left-eye 
image data L, and right-eye image data R,. 

Referring to FIG. 1B, FIG. 1B is the left-eye grey level 
crosstalk parameter look up table LX-LUT according to grey 
levels of the left-eye image data L, and right-eye image data 
R, which represents the left-eye crosstalk parameter X, of the 
left-eye image data L, caused by the right-eye image data R, 
when the display apparatus is viewed by the left eye. Grey 
levels of the left-eye image data L, are shown along the y-axis 
and grey levels of the right-eye image data R, are shown along 
the X-axis. 

Referring to FIG. 1C, FIG. 1C is the right-eye grey level 
crosstalk parameterlook up table RX-LUT according to grey 
levels of the left-eye image data L, and right-eye image data 
R, which represents the right-eye crosstalk parameter X of 
the right-eye image data R, caused by the left-eye image data 
L, when the display apparatus is viewed by the right eye. Grey 
levels of the right-eye image data R, are shown along the 
y-axis and grey levels of the left-eye image data L, are shown 
along the X-axis. Grey level scale may be regarded as a stan 
dard color scale modeling image luminance of each pixel in 
grey scale. It can be scaled from 0 to 255, where 0 corresponds 
to the darkest grey level regarded as a black color and 255 
represents the brightest grey level. 

For example, when the grey level of the left-eye image data 
L is 112, the grey level of the right-eye image data R, is 64. 
and the display apparatus is viewed by a left eye, step S110 
will generate a corresponding left-eye crosstalkparameter X 
of about 1.1% according to the left-eye grey level crosstalk 
parameter look up table LX-LUT. When the grey level of the 
left-eye image data L, is 112, the grey level of the right-eye 
image data R, is 64, and the display apparatus is viewed by a 
right eye, step S120 will generate a corresponding right-eye 
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4 
crosstalk parameter X of about 5.4% according to the right 
eye grey level crosstalk parameter look up table RX-LUT. 
The left-eye grey level crosstalk parameter look up table 

LX-LUT and the right-eye grey level crosstalk parameter 
lookup table RX-LUT may be designed adaptively according 
to characteristics of each display panel. Hence, the embodi 
ment of this disclosure can be applied to various kinds of 
Stereoscopic display panels. 

In step S130 and S140, a processing unit of the display 
apparatus may generate a calibrated left-eye image data L, 
and a calibrated right-eye image data R, according to the 
left-eye image data L., the right-eye image data R, the left 
eye crosstalkparameter X and the right-eye crosstalkparam 
eter X. The formulas can be described as below: 
The calibrated left-eye image data is: 

L f = (Li - R. x X) 
if (1-xxx.) 

The calibrated right-eye image data is: 

R = x, y). 

Divide a difference between the left-eye image data L, and 
a product of the right-eye image data R, and the left-eye 
crosstalk parameter X, by a difference between 1 and a prod 
uct of the left-eye crosstalk parameter X and the right-eye 
crosstalk parameter X to generate the calibrated left-eye 
image data L, and divide a difference between the right-eye 
image data R, and a product of the left-eye image data L, and 
the right-eye crosstalk parameter X by a difference between 
1 and a product of the left-eye crosstalk parameter X and the 
right-eye crosstalk parameter X to generate the calibrated 
right-eye image data R, 

In step S150, the calibrated left-eye image data Land the 
calibrated right-eye image data R, are displayed on the dis 
play apparatus. 
When the display apparatus displays image data of both 

eyes, and only the first eye of the two eyes is watching the 
display apparatus, the image data of the second eye will cause 
interference to the image data of the first eye. The level of 
interference is related to the gray level difference between the 
image data of the two eyes. In the first embodiment of the 
present disclosure, various left-eye crosstalk parameters X 
and right-eye crosstalk parameters X are generated accord 
ing to various grey level combinations of the image data of the 
two eyes to prevent under compensation and over compensa 
tion caused by the conventional constant crosstalk parameter. 

Referring to FIG. 2, FIG. 2 is a flowchart of a stereoscopic 
display method 200 according to another embodiment of the 
disclosure. Steps of the stereoscopic display method 200 are 
described as follows. However the steps do not have to be in 
the following sequence. For example, steps S2120 and S2125 
can be performed before steps S2110 and S2115. Further 
certain steps can be combined. For instance, steps S2115 and 
S2215 can be performed when performing step S2110. In this 
way, step S2210 can be skipped. 

S2110: display a first left-eye image with first gray level, 
and display a first right-eye image with the first gray level, the 
first gray level being corresponding to left-eye image data L., 

S2115: measure first left-eyebrightness L received by the 
left eye when displaying the first left-eye image and display 
ing the first right-eye image: 
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S2120: display the first left-eye image with the first gray 
level, and display a second right-eye image with a second 
gray level, the second gray level being corresponding to the 
right-eye image data R, , 

S2125: measure second left-eye brightness L received by 
the left eye when displaying the first left-eye image and 
displaying the second right-eye image: 

S2130: display a second left-eye image with the second 
gray level, and display the second right-eye image with the 
second gray level; 

S2135: measure third left-eye brightness L., received by 
the left eye when displaying the second left-eye image and 
displaying the second right-eye image: 

S2140: generate a left-eye crosstalk parameter X, accord 
ing to the first left-eye brightness L., the second left-eye 
brightness L., and the third left-eye brightness L.; 

S2210: display the first left-eye image with the first gray 
level, and display the first right-eye image with the first gray 
level; 

S2215: measure first right-eyebrightness R received by a 
right eye when displaying the first left-eye image and display 
ing the first right-eye image; 

S2220: display the first left-eye image with the first gray 
level, and display the second right-eye image with the second 
gray level; 

S2225: measure second right-eye brightness R, received 
by the right eye when displaying the first left-eye image and 
displaying the second right-eye image: 

S2230: display the second left-eye image with the second 
gray level and display the second right-eye image with the 
second gray level; 

S2235: measure third right-eye brightness R, received by 
the right eye when displaying the second left-eye image and 
displaying the second right-eye image: 

S2240: generate a right-eye crosstalk parameter X 
according to the first right-eye brightness R, the second 
right-eye brightness R, and the third right-eye brightness 
Rabi 

S2510: generate calibrated left-eye image data L, accord 
ing to the left-eye image data L., the right-eye image data R, 
the left-eye crosstalk parameter X, and the right-eye 
crosstalk parameter X: 

S2520: generate calibrated right-eye image data Raccord 
ing to the left-eye image data L., the right-eye image data R, 
the left-eye crosstalk parameter X, and the right-eye 
crosstalk parameter X, and 

S2600: display the calibrated left-eye image data Land the 
calibrated right-eye image data R, on a display apparatus. 

Detailed steps are depicted below. The left-eye crosstalk 
parameter X, caused by the difference between the left-eye 
image data L, and the right-eye image data R, can be calcu 
lated through an experimental analysis. In step S2115, the 
first left-eye brightness L received by the left eye is mea 
sured when displaying the first left-eye image with the first 
gray level and displaying the first right-eye image with the 
first gray level. In step S2125, the second left-eye brightness 
L. received by the left eye is measured when displaying the 
first left-eye image with the first gray level and displaying the 
second right-eye image with the second gray level. In step 
S2135, the third left-eye brightness L received by the left 
eye is measured when displaying the second left-eye image 
with the second gray level and displaying the second right 
eye image with the second gray level. The first left-eye bright 
ness L, the second left-eye brightness L., and the third 
left-eye brightness L., can be measured by instruments such 
as a display color analyzer. 
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6 
Then, in step S2140, the left-eye crosstalk parameter X, 

can be generated according to the first left-eye brightness L. 
the second left-eye brightness L., and the third left-eye 
brightness L. Specifically, the left-eye crosstalk parameter 
X, can be calculated by the formula 

La - Lab 
XL = 

La - Libb 

which is an absolute value of a ratio of a difference between 
the first left-eyebrightness Land the second left-eyebright 
ness L., and a difference between the first left-eye brightness 
L and the third left-eye brightness L. 

Referring to FIGS. 1D and 1E, FIGS. 1D and 1E are left 
eye brightness tables according to grey levels of the left-eye 
image data L, and right-eye image data R, which represents 
brightness observed by the left eye (left-eye brightness) when 
displaying corresponding left-eye image data L, and corre 
sponding right-eye image data R. Grey levels of the left-eye 
image data L, are shown along the y-axis and grey levels of the 
right-eye image data R, are shown along the X-axis. The 
brightness can be measured in nits (candela per square meter, 
cd/m), and it can be measured by the display color analyzer 
but not limited to such a device. 

According to FIG. 1D, the first left-eye brightness L is 
35.9845 nits when the grey levels of the left-eye image data L., 
and the right-eye image data R, are both 1.12; the second 
left-eye brightness L, is 36.2145 nits when the grey level of 
the left-eye image data L, is 112 and the grey level of the 
right-eye image data R, is 64; the third left-eye brightness L, 
is 14.6360nits when the grey levels of the left-eye image data 
L, and the right-eye image data R, are both 64. By using the 
formula 

fift, X = LIL - L. 

the left-eye crosstalk parameter X, is calculated to be about 
0.01077, essentially equals to 1.08%. As shown in FIG. 1B, 
when the grey level of the left-eye image data L, is 112 and the 
grey level of the right-eye image data R, is 64, the left-eye 
crosstalk parameter X is about 1.1% which is similar to the 
calculated 1.08%. FIGS. 1D and 1E are experimental results, 
panels processed under similar condition may generate simi 
lar experimental results, however, not all panels processed 
under similar conditions always have similar characteristics. 

In another example, the first left-eye brightness L is 
2.1144 nits when the grey levels of the left-eye image data L., 
and the right-eye image data R, are both 16; the second left 
eye brightness L, is 2.3787 nits when the grey level of the 
left-eye image data L, is 16 and the right-eye image data R, is 
32; the third left-eye brightness L., is 5.5525 nits when the 
grey levels of the left-eye image data L, and the right-eye 
image data R, are both 32. By using the formula 

La - Lab 
X = LIL - L. 

the left-eye crosstalk parameter X, is calculated to be about 
0.0768, essentially equals to 7.68%. As shown in FIG. 1B, 
when the grey level of the left-eye image data L, is 16 and the 
grey level of the right-eye image data R, is 32, the left-eye 
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crosstalk parameter X is about 7.7% which is similar to the 
calculated 7.68%. Therefore, a desirable left-eye crosstalk 
parameter X can be approximated either through experimen 
tal results in FIGS. 1D and 1E or by referring to the left-eye 
grey level crosstalk parameter look up table LX-LUT which 
can be formed adaptively according to characteristics of each 
display panel or a viewer's choice so as to enhance image 
quality of a stereoscopic image by compensating crosstalk of 
the displayed image. 

The right-eye crosstalk parameter X caused by the differ 
ence between the left-eye image data L, and the right-eye 
image data R, can be calculated through an experimental 
analysis. In step S2215, the first right-eye brightness R. 
received by a right eye is measured when displaying the first 
left-eye image with the first gray level and displaying the first 
right-eye image with the first gray level. In step S2225, the 
second right-eye brightness R, received by the right eye is 
measured when displaying the first left-eye image with the 
first gray level and displaying the second right-eye image 
with the second gray level. In step S2235, the third right-eye 
brightness R, received by the right eye is measured when 
displaying the second left-eye image with the second gray 
level and displaying the second right-eye image with the 
second gray level. The first right-eye brightness R, the 
second right-eye brightness R, and the third right-eye 
brightness R, can be measured by instruments such as a 
display color analyzer. 

Then, in step S2240, the right-eye crosstalk parameter X 
can be generated according to the first right-eye brightness 
R, the second right-eye brightness R, and the third right 
eye brightness R. Specifically, the right-eye crosstalk 
parameter X can be calculated by the formula 

XR = Rab - Ribb 
R - Rb, 

which is an absolute value of a ratio of a difference between 
the second right-eye brightness R, and the third right-eye 
brightness R, and a difference between the first right-eye 
brightness R and the third right-eye brightness R. 

Referring to FIGS. 1F and 1G, FIG. 1E is a right-eye 
brightness table according to grey levels of the left-eye image 
data L, and right-eye image data R, which represents bright 
ness observed by the right eye (right-eye brightness) when 
displaying corresponding left-eye image data L, and corre 
sponding right-eye image data R. Grey levels of the left-eye 
image data L., are shown along the X-axis and grey levels of the 
right-eye image data R, are shown along the y-axis. The 
brightness can be measured in nits (candela per square meter, 
cd/m), and it can be measured by the display color analyzer 
but not limited to such a device. 

According to FIG. 1F, the first right-eye brightness R is 
31.6093 nits when the grey levels of the left-eye image data L., 
and the right-eye image data R, are both 1.12; the second 
right-eye brightness R, is 13.4071 nits when the grey level of 
the left-eye image data L, is 112 and the gray level of the 
right-eye image data R, is 64; the third right-eye brightness 
R is 12.3714 nits when the grey levels of the left-eye image 
data L, and the right-eye image data R, are both 64. By using 
the formula 
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Rab - Ribb 
Ra - Rht, I 

the right-eye crosstalk parameter X is calculated to be 
0.0538 about 5.38%. As shown in FIG. 1C, when the grey 
level of the left-eye image data L, is 112 and the grey level of 
the right-eye image data R, is 64, the right-eye crosstalk 
parameter X is about 5.4% which is similar to the calculated 
5.38%. Therefore, a desirable right-eye crosstalk parameter 
X can be approximated either through experimental results 
in FIGS. 1F and 1G or by referring to the right-eye grey level 
crosstalk parameter look up table RX-LUT which can be 
formed adaptively according to characteristics of each dis 
play panel or a viewer's choice So as to enhance image quality 
of a stereoscopic image by compensating crosstalk of the 
displayed image. FIGS. 1F and 1G are experimental results, 
panels processed under similar condition may generate simi 
lar experimental results, however, not all panels processed 
under similar conditions always have similar characteristics. 
The remaining steps S2510, S2520 and S2600 are essen 

tially similar to steps S130, S140, and S150. The calibrated 
left-eye image data Land the calibrated right-eye image data 
Rare generated according to the left-eye image data L., the 
right-eye image data R, the left-eye crosstalk parameter X 
and the right-eye crosstalk parameter X. Then the calibrated 
left-eye image data Land the calibrated right-eye image data 
Rare displayed on the display apparatus. 

Referring to FIG. 3, FIG. 3 is a flowchart of a stereoscopic 
display method 300 of another embodiment of the disclosure, 
steps of the stereoscopic display method 300 is described as 
following. However the steps do not have to be in the follow 
ing sequence. For example, step S320 can be performed 
before step S310. 

S310: generate a left-eye crosstalk parameter X, according 
to left-eye image data L, and right-eye image data R, 

S320: generate a right-eye crosstalk parameter X accord 
ing to the left-eye image data L, and the right-eye image data 
R; 

S322: set the left-eye crosstalk parameter X, to have a 
value of a threshold if the left-eye crosstalk parameter X, is 
greater than the threshold; 

S324: set the right-eye crosstalk parameter X to have the 
value of the threshold if the right-eye crosstalk parameter X 
is greater than the threshold; 

S330: generate calibrated left-eye image data L, according 
to the left-eye image data L., the right-eye image data R, the 
left-eye crosstalk parameter X, and the right-eye crosstalk 
parameter X: 

S340: generate calibrated right-eye image data R, accord 
ing to the left-eye image data L., the right-eye image data R, 
the left-eye crosstalk parameter X, and the right-eye 
crosstalk parameter X, and 

S350; display the calibrated left-eye image data Land the 
calibrated right-eye image data R, on a display apparatus. 
Most steps of the stereoscopic display method 300 are 

similar to the stereoscopic display method 100. The differ 
ence between the stereoscopic display method 300 and the 
stereoscopic display method 100 is the stereoscopic display 
method 300 further comprises step S322 and step S324. 
Detailed explanation of steps S322 and S324 are depicted 
below. To avoid over compensation at a local area, a threshold 
can be assigned to be an upper limit for the left-eye crosstalk 
parameter X and the right-eye crosstalk parameter X. The 
threshold can be assigned a value automatically or manually. 
If the left-eye crosstalk parameter X, is larger than the thresh 
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old, the left-eye crosstalk parameter X is assigned to have the 
value of the threshold. If the right-eye crosstalk parameter X 
is larger than the threshold, the right-eye crosstalk parameter 
X is assigned to have the value of the threshold. Take FIG. 
1B as an example, most of the left-eye crosstalk parameters 
X are smaller than 10% but some of them are larger than 
10%. If a left-eye crosstalk parameter X, having a value 
greater than 10% is used to calibrate the left-eye image data L., 
at the local area, the generated calibrated left-eye image data 
L. might be overly compensated. 

In other words, the effect of crosstalk is less strong in 
certain ranges of gray levels. For instance, in a dark image, if 
a large crosstalk parameter is used to calibrate image data, the 
calibrated image data might be overly compensated. Hence, a 
grey level range can be chosen, and a crosstalk parameter in 
the range can be assigned to have a value of a threshold if the 
crosstalk parameter is greater than the threshold, but a 
crosstalk parameter outside the range need not be assigned to 
have a value of a threshold if the crosstalk parameter is greater 
than the threshold. Please refer to FIG. 1B, the left-eye 
crosstalk parameters X, differ substantially for left-eye grey 
levels less than 144 and right-eye grey levels less than 32. 
Thus the left-eye crosstalk parameters X, having a value 
greater than 10% in this range can be assigned a value of 10% 
or another percentage to minimize the over compensation 
effect and to improve image quality. Please refer to FIG. 1C, 
the right-eye crosstalk parameter X differ Substantially for 
left-eye grey levels above 240. Thus right-eye crosstalk 
parameter X having a value greater than 10% in this range 
can be assigned a value of 10% or another percentage to 
minimize the over compensation effect and to improve image 
quality. In another embodiment, all crosstalk parameters hav 
ing values greater than the threshold can be assigned to have 
the value of the threshold. 

Referring to FIG. 4, FIG. 4 is a flowchart of a stereoscopic 
display method 400 of another embodiment of the disclosure, 
steps of the stereoscopic display method 400 is described as 
following. However the steps do not have to be in the follow 
ing sequence. For example, step S420 can be performed 
before step S410. 

S405: receive image data of an image frame, the image 
frame comprising a plurality of image blocks; 

S410: generate a left-eye crosstalk parameter X, according 
to left-eye image data L., of an image block and right-eye 
image data R, of the image block; 

S420: generate a right-eye crosstalk parameter X accord 
ing to the left-eye image data L, and the right-eye image data 
R; 

S430; generate calibrated left-eye image data L, of the 
image block according to the left-eye image data L., the 
right-eye image data R, the left-eye crosstalk parameter X, 
and the right-eye crosstalk parameter X, 

S440: generate calibrated right-eye image data R, of the 
image block according to the left-eye image data L., the 
right-eye image data R, the left-eye crosstalk parameter X, 
and the right-eye crosstalk parameter X, and 

S450; display the calibrated left-eye image data L, and the 
calibrated right-eye image data R, on a display apparatus. 
Most steps of the stereoscopic display method 400 are 

similar to the stereoscopic display method 100. The differ 
ence between the stereoscopic display method 400 and the 
stereoscopic display method 100 is the stereoscopic display 
method 400 further comprises step S405. In step S405, image 
data of an image frame is received, the image frame com 
prises a plurality of image blocks. Each of image blocks 
corresponds to an LX-LUT and an RX-LUT. Different image 
blocks may correspond to different sets of LX-LUT and RX 
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10 
LUT so that identical image data in different image blocks 
may be calibrated differently. Since characteristics of a dis 
play apparatus may not be identical throughout the display 
apparatus, this approach of calibration can compensate 
inconsistencies in different parts of the display apparatus. 
Hence, using spatial divisional manner would be desirable if 
the display apparatus has some defects So as to generate a 
more consistent global area image. 

Modified embodiments based on the disclosure can be 
applied to stereoscopic mobile display devices, electrical dis 
play devices and divisional stereoscopic display apparatus 
Such as a patterned retarder display system. In order to avoid 
crosstalk effect by non-viewing eye, the left-eye image data 
L, and right-eye image data R, can be calibrated with opposite 
polarities. Time divisional stereoscopic display apparatus is 
also applied in the disclosure such as a scanning retarder 
display system to avoid crosstalk effect caused by scanning 
delay. 

In Summary, a stereoscopic display method is disclosed. 
The left-eye crosstalk parameters and right-eye crosstalk 
parameters are adjusted according to grey levels of left-eye 
image data and right-eye image data So as to prevent over 
compensation and under compensation of image data to 
enhance image quality. Still, the left-eye crosstalk parameters 
and right-eye crosstalk parameters can be adaptively adjusted 
according to various characteristics of display panels. Further 
a plurality of LX-LUTs and RX-LUTs corresponding to dif 
ferent portions of a display apparatus can be utilized to cali 
brate image data in different portions of the display apparatus. 

Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method may 
be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed as 
limited only by the metes and bounds of the appended claims. 

What is claimed is: 
1. A stereoscopic display method, comprising: 
generating a left-eye crosstalk parameter according to left 

eye image data and right-eye image data; 
generating a right-eye crosstalk parameter according to the 

left-eye image data and the right-eye image data; 
generating calibrated left-eye image data by dividing a 

difference between the left-eye image data and a product 
of the right-eye image data and the left-eye crosstalk 
parameter by a difference between 1 and a product of the 
left-eye crosstalk parameter and the right-eye crosstalk 
parameter, 

generating calibrated right-eye image data by dividing a 
difference between the right-eye image data and a prod 
uct of the left-eye image data and the right-eye crosstalk 
parameter by a difference between 1 and a product of the 
left-eye crosstalk parameter and the right-eye crosstalk 
parameter, and 

displaying the calibrated left-eye image data and the cali 
brated right-eye image data on a display apparatus. 

2. The method of claim 1, wherein: 
generating the left-eye crosstalk parameter according to 

the left-eye image data and the right-eye image data 
comprises: 
generating the left-eye crosstalk parameter according to 

a left-eye grey level crosstalk look up table, the left 
eye image data, and the right-eye image data, wherein 
the left-eye grey level crosstalk look up table com 
prises left-eye crosstalk parameters caused by the 
right-eye image data when the display apparatus is 
viewed by a left eye; and 
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generating the right-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data 
comprises: 
generating the right-eye crosstalk parameter according 

to a right-eye grey level crosstalk look up table, the 
left-eye image data, and the right-eye image data, 
wherein the right-eye grey level crosstalk look up 
table lists right-eye crosstalk parameters caused by 
the left-eye image data when the display apparatus is 
viewed by a right eye. 

3. The method of claim 1, wherein: 
generating the left-eye crosstalk parameter according to 

the left-eye image data and the right-eye image data 
comprises: 
displaying a first left-eye image with a first gray level, 

and displaying a first right-eye image with the first 
gray level; 

measuring first left-eye brightness received by a left eye 
when displaying the first left-eye image and display 
ing the first right-eye image; 

displaying the first left-eye image with the first gray 
level, and displaying a second right-eye image with a 
second gray level; 

measuring second left-eye brightness received by the 
left eye when displaying the first left-eye image and 
displaying the second right-eye image: 

displaying a second left-eye image with the second gray 
level, and displaying the second right-eye image with 
the second gray level; 

measuring third left-eye brightness received by the left 
eye when displaying the second left-eye image and 
displaying the second right-eye image; and 

generating the left-eye crosstalk parameter according to 
the first left-eye brightness, the second left-eyebright 
ness, and the third left-eye brightness; and 

generating the right-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data 
comprises: 
displaying the first left-eye image with the first gray 

level, and displaying the first right-eye image with the 
first gray level; 

measuring first right-eye brightness received by a right 
eye when displaying the first left-eye image and dis 
playing the first right-eye image: 

displaying the first left-eye image with the first gray 
level, and displaying the second right-eye image with 
the second gray level; 

measuring second right-eye brightness received by the 
right eye when displaying the first left-eye image and 
displaying the second right-eye image: 

displaying the second left-eye image with the second 
gray level and displaying the second right-eye image 
with the second gray level; 

measuring third right-eye brightness received by the 
right eye when displaying the second left-eye image 
and displaying the second right-eye image; and 

generating the right-eye crosstalk parameter according 
to the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness; 

wherein the first gray level corresponds to the left-eye 
image data, and the second gray level corresponds to the 
right-eye image data. 

4. The method of claim 3, wherein: 
generating the left-eye crosstalk parameter according to 

the first left-eye brightness, the second left-eye bright 
ness, and the third left-eye brightness comprises: 
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12 
generating an absolute value of a ratio of a difference 

between the first left-eye brightness and the second 
left-eye brightness and a difference between the first 
left-eye brightness and the third left-eye brightness; 
and 

generating the right-eye crosstalk parameter according to 
the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness comprises: 
generating an absolute value of a ratio of a difference 

between the second right-eye brightness and the third 
right-eye brightness and a difference between the first 
right-eye brightness and the third right-eye bright 
CSS. 

5. The method of claim 3, wherein: 
generating the left-eye crosstalkparameter X, according to 

the first left-eye brightness, the second left-eye bright 
ness, and the third left-eye brightness comprises: 

La - Lab 
XL = 

La - Libb 

wherein X is the left-eye crosstalk parameter, L is the first 
left-eye brightness, L, is the second left-eye brightness, L, 
is the third left-eye brightness; and 

generating the right-eye crosstalk parameter X according 
to the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness comprises: 

Rab - Rb, 
XR = 

R - Rb, 

wherein X is the right-eye crosstalk parameter, R is the first 
right-eye brightness, R, is the second right-eye brightness, 
R, is the third right-eye brightness. 

6. The method of claim 1, further comprising: 
setting the left-eye crosstalk parameter as a threshold if the 

left-eye crosstalk parameter is not Smaller than the 
threshold; and 

setting the right-eye crosstalk parameter as the threshold if 
the right-eye crosstalk parameter is not smaller than the 
threshold. 

7. The method of claim 1, further comprising: 
receiving the left-eye image data and the right-eye image 

data of an image frame, the image frame comprising a 
plurality of image blocks. 

8. A stereoscopic display method, comprising: 
receiving image data of an image frame, the image frame 

comprising a plurality of image blocks; 
in each of the image blocks, 

generating a left-eye crosstalk parameter according to 
left-eye image data of the image block and right-eye 
image data of the image block; 

generating a right-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data; 

generating calibrated left-eye image data of the image 
block by dividing a difference between the left-eye 
image data and a product of the right-eye image data 
and the left-eye crosstalk parameter by a difference 
between 1 and a product of the left-eye crosstalk 
parameter and the right-eye crosstalk parameter; and 

generating calibrated right-eye image data of the image 
block by dividing a difference between the right eye 
image data and a product of the left-eye image data 
and the right-eye crosstalk parameter by a difference 
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between 1 and a product of the left-eye crosstalk 
parameter and the right-eye crosstalk parameter; and 

displaying calibrated left-eye image data and calibrated 
right-eye image data of the image blocks on a display 
apparatus. 

9. The method of claim 8, wherein: 
each of the image blocks corresponds to a left-eye grey 

level crosstalk look up table and a right-eye grey level 
crosstalk look up table, the left-eye grey level crosstalk 
look up table lists left-eye crosstalk parameters caused 
by the right-eye image data when the display apparatus 
is viewed by a left eye, and the right-eye grey level 
crosstalk look up table lists right-eye crosstalk param 
eters caused by the left-eye image data when the display 
apparatus is viewed by a right eye; 

generating the left-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data 
comprises: 
generating the left-eye crosstalk parameter according to 

a corresponding left-eye grey level crosstalk look up 
table, the left-eye image data, and the right-eye image 
data; and 

generating the right-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data 
comprises: 
generating the right-eye crosstalk parameter according 

to a corresponding right-eye grey level crosstalk look 
up table, the left-eye image data, and the right-eye 
image data. 

10. The method of claim 8, wherein: 
generating the left-eye crosstalk parameter according to 

the left-eye image data and the right-eye image data 
comprises: 
displaying a first left-eye image with a first gray level 

and a first right-eye image with the first gray level; 
measuring first left-eye brightness received by a left eye 
when displaying the first left-eye image and the first 
right-eye image: 

displaying the first left-eye image with the first gray 
level and a second right-eye image with a second gray 
level; 

measuring second left-eye brightness received by the 
left eye when displaying the first left-eye image and 
the second right-eye image: 

displaying a second left-eye image with the second gray 
level and a second right-eye image with the second 
gray level; 

measuring third left-eye brightness received by the left 
eye when displaying the second left-eye image and 
the second right-eye image; and 

generating the left-eye crosstalk parameter according to 
the first left-eye brightness, the second left-eyebright 
ness, and the third left-eye brightness; and 

generating the right-eye crosstalk parameter according to 
the left-eye image data and the right-eye image data 
comprises: 
displaying the first left-eye image with the first gray 

level and the first right-eye image with the first gray 
level; 

measuring first right-eye brightness received by a right 
eye when displaying the first left-eye image and the 
first right-eye image; 

displaying the first left-eye image with the first gray 
level and the second right-eye image with the second 
gray level; 
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14 
measuring second right-eye brightness received by the 

right eye when displaying the first left-eye image and 
the second right-eye image: 

displaying the second left-eye image with the second 
gray level and the second right-eye image with the 
second gray level; 

measuring third right-eye brightness received by the 
right eye when displaying the second left-eye image 
and the second right-eye image; and 

generating the right-eye crosstalk parameter according 
to the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness; 

wherein the first gray level corresponds to the left-eye 
image data, and the second gray level corresponds to the 
right-eye image data. 

11. The method of claim 10, wherein: 
generating the left-eye crosstalk parameter according to 

the first left-eye brightness, the second left-eye bright 
ness, and the third left-eye brightness comprises: 
generating an absolute value of a ratio of a difference 

between the first left-eye brightness and the second 
left-eye brightness and a difference between the first 
left-eye brightness and the third left-eye brightness; 
and 

generating the right-eye crosstalk parameter according to 
the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness comprises: 
generating an absolute value of a ratio of a difference 

between the second right-eye brightness and the third 
right-eye brightness and a difference between the first 
right-eye brightness and the third right-eye bright 
CSS. 

12. The method of claim 10, wherein: 
generating the left-eye crosstalk parameter according to 

the first left-eye brightness, the second left-eye bright 
ness, and the third left-eye brightness comprises: 

fift, X = LIL - L. 

wherein X is the left-eye crosstalk parameter, L, is the first 
left-eye brightness, L, is the second left-eye brightness, L, 
is the third left-eye brightness; and 

generating the right-eye crosstalk parameter according to 
the first right-eye brightness, the second right-eye 
brightness, and the third right-eye brightness comprises: 

XR = Rab - Ribb 
R - Rb, 

whereinX is the right-eye crosstalkparameter, R is the first 
right-eye brightness, R, is the second right-eye brightness, 
R, is the third right-eye brightness. 

13. The method of claim 8, further comprising: 
setting the left-eye crosstalk parameter to have a value of a 

threshold if the left-eye crosstalk parameter is greater 
than the threshold; and/or 

setting the right-eye crosstalk parameter to have the value 
of the threshold if the right-eye crosstalk parameter is 
greater than the threshold. 

14. The method of claim 13, wherein: 
the left-eye image data and the right-eye image data are 

between a lower bound and an upper bound. 
k k k k k 


